Neuroligin-1 Knockdown Suppresses Seizure Activity by Regulating Neuronal Hyperexcitability.
Abnormally synchronized synaptic transmission in the brain leads to epilepsy. Neuroligin-1 (NL1) is a synaptic cell adhesion molecule localized at excitatory synapses. NL1 modulates synaptic transmission and determines the properties of neuronal networks in the mammalian central nervous system. We showed that the expression of NL1 and its binding partner neurexin-1β was increased in temporal lobe epileptic foci in patients and lithium-pilocarpine-treated epileptic rats. We investigated electrophysiological and behavioral changes in epileptic rats after lentivirally mediated NL1 knockdown in the hippocampus to determine whether NL1 suppression prevented seizures and, if so, to explore the probable underlying mechanisms. Our behavioral studies revealed that NL1 knockdown in epileptic rats reduced seizure severity and increased seizure latency. Whole-cell patch-clamp recordings of CA1 pyramidal neurons in hippocampal slices from NL1 knockdown epileptic rats revealed a decrease in spontaneous action potential frequency and a decrease in miniature excitatory postsynaptic current (mEPSC) frequency but not amplitude. The amplitude of N-methyl-D-aspartate receptor (NMDAR)-dependent EPSCs was also selectively decreased. Notably, NL1 knockdown reduced total NMDAR1 expression and the surface/total ratio in the hippocampus of epileptic rats. Taken together, these data indicate that NL1 knockdown in epileptic rats may reduce the frequency and severity of seizures and suppress neuronal hyperexcitability via changes in postsynaptic NMDARs.